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Z\(eyp cl American endurance c Run established 


Hall-Scott motor Car company 


General Offices: Crocker Bl-i 


On April i 2th, the 
Loughead Seaplane 
F- i established a 
new American du- 
ration record. This 
seaplane, the largest 
ever constructed on 
the Pacific Coast, 
made the trip, with 
a pilot and three 


Santa Barbara to San 
Diego, a distance of 
21 1 miles, in 181 
minutes. 

The F-i is designed 
for aerial patrol and 
is motored by two 
Six Cylinder H all- 
Scott A-5 150 h.p. 
Airplane Engines. 
Cate/og eu Request 
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NEW 

ENDURANCE RECORD 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Navy Yard, Washing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - - CALIFORNIA 
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To build a weapon of the skies, 
invincible as Jove’s great Thun- 
derbolt of old — that is the work 
to which our all is dedicated. 
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PUBLISHER’S ANNOUNCEMENT 


A WAR CONSERVATION MEASURE 


SALE OF AVIATION AMERONAUTICAL ENGINEERING 


AT NEWSSTAND 


THE WAR INDUSTRIES BOARD has directed that beginning 
July 15, newspapers “discontinue the acceptance of the return 
of unsold copies.” 

It is expected that this order will be followed by another order directing 
the publishers of semi-monthly publications, such as AVIATION 
AND AERONAUTICAL ENGINEERING, to discontinue accepting 
from news dealers any copies that have been placed in their hands 
for sale. 

EXPLANATION 

The custom in the periodical publishing business for years past has 
been to place in the hands of the American News Co., such copies oi 
each edition as are required by the news dealers of the country for 
their stands. The American News Co. through its excellent organ- 
ization distributes these copies to the dealers, taking care to place no 
more copies with any news dealer than he is considered capable of selling. 
In this way, the American News Co. looks after the interests of both 
the publisher and the news dealer, and acts as a valuable circulation 
builder, as it is to the company’s advantage to sell to the dealers the 
largest possible number of copies that they can sell — and no more. 


The American News Co. will then buy no copies of any periodical that it 
cannot sell to its dealers and the dealers will probably purchase no copies 
that they are not positive can be sold. This will undoubtedly cause a 
great curtailment in the number of periodicals carried on newsstands. 


Any copies that are unsold by the dealers are sold back to the Amer- 
ican News Co. which in turn returns them to the publisher. 


A CONSERVATION MEASURE 

This system has worked out for the benefit of the publishers and for 
the readers of prominent publications, but it now looks as if it must 
be radically modified, as the need for conservation of print paper is 
such that it is believed that at an early date The War Industries 
Board will direct that the privilege of returning unsold copies be en 
tirely done away w’th. 


0 BE CURTAILED 


Dealers in order to protect themselves will keep in stock only sufficient 
copies of periodicals to take care of orders placed in their hands. It 
will therefore be difficult to secure any publication regularly from a news 
dealer unless an advance order is placed with him for regular service. 


SECURE AVIATION REGULARLY 


In order that you may receive each number of AVIATION reg- 
ularly, one of these three methods may be followed: 


1— Direct your news dealer to deliver AVIATION each week. 
Give him a standing order to that effect. 


2— Ask your news dealer to have AVIATION sent to you by 
mail for one year and pay him the regular subscription price of Two / 
Dollars. He will place your order with the Subscription Depart- / 
ment of the American News Co., and will receive a commis- s 

sion that will pay him for his trouble. f 

✓ AVIATION 

3— Fill out the order blank in the lower right hand corner ✓ 120 w. 32«d st. 

of this page, attach a' dollar bill and mail direct to the ✓ piease e ” er my 
publishers. You will then receive AVIATION ✓ subscription to 

/ . . . .. f AVIATION for stx 

tor six months by mail. , months, for which 1 en - 


IF YOU WANT EVERY 


COPY OF AVIATION 


SUBSCRIBE NOW 
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On the Press 

Aeronautical Engineering 
and Airplane Design 


By SERGEANT ALEXANDER KLEMIN 



Based on a series of articles in Aviation and Aeronautical Engineering by Alexander klemin 
and T. H. Huff. S.B.. Aeronautical Engineer for the Standard Aero Corporation, formerly 
instructor in Aeronautics, Massachusetts Institute of Technology. 


AN AUTHORITATIVE 

HAND-BOOK : REFERENCE BOOK : TEXT- BOOK 

for AERONAUTICAL ENGINEERS, DESIGNERS AND STUDENTS 

Thirteen chapters on aerodynamical theory and data; twelve chapters 
on airplane design: profusely illustrated with photographs, charts 
and diagrams; printed on heavy paper: bound in cloth, lettered in gold 

Price, Postpaid, in the United States $5.00 net 


This book, which is based upon the course in Aeronautical Engineering at the 
Massachusetts Institute of Technology and prepared by the instructors at that insti- 
tution, is the only complete work on the subject. It was recently printed serially 
in Aviation and Aeronautical Engineering as a “ Course in Aerodynamics and Air- 
plane Design,” and was immediately recognized as the indispensable authority for 
the aeronautical engineer. 

Owing to the great demand for this work, the text and illustrations have been 
thoroughly revised and brought up-to-date, and the course is being reprinted in 
book form. 


THE GARDNER-MOFFAT COMPANY, INC., advance order form 

120 West Thirty-second Street, New York City. 

Send me, by parcel post C. O. D., a copy of “ Aeronautical Engineering and Airplane Design ” as 

Address 
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WYMAN- 

GORDON 


Only long experience can 
produce forgings which 
will meet the exacting de- 
mands of the successful 
airplane. 

The unvarying reliability 
of Wyman-Gordon prod- 
ucts is the logical result of 
high ideals consistently 
maintained. 

At every stage of manu- 
facture, Wyman-Gordon 
forgings are subject to 
rigid inspection and tests, 
guaranteeing a perfect 
product. 

Engineers and manufac- 
turers are invited to con- 
sult with us in reference 
to any of their forging 
problems. 

Wyman-Gordon Co. 

WORCESTER. MASS. CLEVELAND. OHIO 

GUARANTEED 

FORGI NOS 



" N9R/nfl ” 
PRECISION 
BALL BEARINGS 

Cpotemtep) 

Day - in - and - day - out dependability 
never counted for so much — never was 
worth so much — never was so sought 
after — as now. To be ready at all times 
with the full measure of service — to be 
capable, if need be, of the super-effort 
that emergency may demand — can any 
small price-difference be considered for 
a moment, beside this? 
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EFFICIENT AERIAL NAVIGATION 
DEPENDS UPON 


Aeronautic Instruments 

of 

Accuracy and Precision 


SPERRY- GYROSCOPE - COMPANY 
MANHATTAN - BRIDGE - PLAZA 
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IMPROVEMENT 



There’s a deeper reason than that ! 


“We’ll grant that ball bearings are the ideal 
equipment for our machines. 

“ We’ll grant that the New Departure Double 
Row is the proper type — replacing three ordinary 
bearings; tamper-proof, permanent adjustment, 
double purpose — taking thrust as well as radial 
load and stresses successfully, etc. 

“Our decision then hangs on this point: 
What’s the material — the final test of endurance? 
Chrome alloy steel! That fact fixes the New 
Departure at once as my choice and assures us 
of a trouble-proof mechanism. 

“ Gendemen, we can do no better.” 
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The A.E.G. Twin-Engined Bomber, G.105* 
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formed of 11 steel ral. Apart from this, the spars are the only 
longi I miiiKi I uietuliers of the wings. 

Bel Mil'll the main ribs are false ribs running from the lend- 
ing edge to a point a few inches behind the leading spar and 



applying only to the upper surface. One of these false ribs is 
sketched in Fig. 3. It is secured by means of a semicircular 
saddle and a wrapping of tape which passes as shown through 
holes m the rib. Where it meets the leading edge it is 
furnished with triangular packing pieces, which locale ami 
hold it in position. The lower plane is covered as to its upper 
surface with sheet metal immediately under the engines, while 
between them and the body is fixed a strip of corrugated 
aluminum which nets as a footway. The fabric is attached in 
the usual manner and is stitched to the ribs both top and bot- 
tom. The two surfaces arc stitched together behind the metal 


internally braced b . 

of steel tubular eross- 
" tt ’“™" ded A single fitting is employed 

racing tubes. This fitting is shown in Fig. 4. It is 
it on the spar, to which it is fixed by a bolt, and is 
extension lug which acts, as shown, ns an 

•e for the bracing wire. It is provided 

iuterplane bracing 
' 'll the sketch. 


linages of this fitting, the whole 
making a very neat job. 

^ Struts — These are of stream- 

uniform dimensions tlirougb- 



Kig. 




P ball slum 


voided . 


il practice o 





cupped ferrule which drops o 
and is there held in position b 
is shown complete in Fig. 5. 
range of lateral freedom, as is 
of German design. 

Both / — The whole of the body is built up 
welded together. It is of plain rectangular s 

•d directly to the main booms without 
the intervention of any clips. This 
detail of construction' is shown in 
Fig. ti. which also illustrates the 
single and double lugs which are used 
tor the purpose of securing the 
bracing wires. I'nder the nacelle 

gasoline tanks nml the bomb racks 
the body is reinforced with thin 
tubular steel tie-rods. Fig. 7 shows 
the manner in which the upper booms 
"f the body are provided with sockets 
lor the inclined struts <»l' the central 
cell. The fitting consists of two cir- 
cular steel plates welded into posi- 
Fio. 5 lion to form an integral part of the 

frame joint, the front one of these 
flanges being provided with lugs for the anchorage of bracing 
cables. The inclined stmts are secured by a ring of short set 
screws wired together ns shown. If appearances are to be 
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screw screwed into the tapered Flu. 8 

end ot the stmt and secured by a lock nut. 

e .1/ ott o I in;/ — Tile engine bearers are of steel i-crliwgfr 
seetioii, measuring 40 mm. high 1 
. broad, with a wall thickness 
proximniely 2 min. These benre... 
welded to the struts which support tlnm 
as shown in Fig. 10, and for the greate 
part of their length are reinforced by I 
system of tubular tie-rods also wi * 1 1 " 
position. Box attachments welded 
engine bearer, as shown in Fig 11. i 
Wiled for the crank-chamber holding-do** 
bolts. The engine is not directly mount!* 
The steel bearers, but upon l /2 in. 
hers. Owing to the deformation insep- 

. !l mounting is of very clumsy appearance 

;. the quality of welding does not appear to be up 


chamber, not directly connected thereto, but supported on a 
bracket clipped to the main wuter pipe. The bell is free to 
slide- up and down the stem of the bracket, on which it is a 
prevented from falling over the float 


of about Vi in. 

Gasoline System — -The gasoline system enip 
A.E.G. is set out diagrammntically in Fig. 15. 
main tanks, each of 270 liters = 05 gallons t 
and these are pluced under the pilot’s seat in the 




construction is completely hid- F 

den. Behind the after cockpit 
a single covering only is adopted and laced 
length so that it is removable in its entirey 


Engine Sir 
These an 
streamline s t 
tubing ' mid 

soinewhut sil 

on the iuterphn 
strnts; that i- “ 


Engine hairing — 
are almost completely endow 
tuchuble aluminum panels .. 

dips are provided for panels totally enclosing the engine, nut 
it would seem that this lionuet right over the heads of the 
cylinders has been discarded. The tubular framework which 
supports the panels is an elaborate piece of work, comprising 
a multiplicity of welded joints. It consists of 16 mm. tubes, 
to which are attached lugs for carrying the necessary turn- 
buttons. The framework is made in two halves so as to be 
easily detachable, and a joint for lliat purpose is made, as 
show'll ill the sketch Fig. 12. It will be noticed that a narrow 
slot for the exit of air passing over the engine is provided at 
the rear end of the engine egg. an open- 
ing of somewhat similar dimensions 
bong between the two halves of the 
radiator. 

Engines — The engines are the stand- 
ard 6-cylinder 260-lip. Mercedes. A 
now shape has been adopted for the ex- 
haust pipe, and this is clearly shown in 
Fig. 13 — an inverted cone is placed 


the belled month of the pipe. The usual 
water pump greaser is fitted and worked 
by a lever in the pilot's cockpit, 
less clumsy design than tluit 
employs virtually the same p 
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Oil System — This is the usual system as fitted to all 260-hp. 
Mercedte engines. The main supply of oil is carried in the 
crank chamber sump, and is continually being refreshed by a 
small additional supply of fresh oil drawn from an external 
tank. This tank lias a capacity of five gallons, is of rectangu- 
lar shape, and is mounted at the side of the engine nearest to 
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Balsa Timber in Costa Rica 



L.V.G. Biplane 


Novel Ideas in Airplane Construction 


There is a very general impression tlial the airplane repre- 
sents in its present-day outlay and i-onstruotion a definite prod- 
uct, comparable in this respect to the modern motor car. This 
belief is more or less based on the not wholly unwarranted 
assumption that there seems to he little likelihood of the aero- 
foil, the aero-engine, and the airscrew being made more efficient 
to any considerable extent. 

As a matter of fact, improvements in the above items are 
being achieved day after day, but the rate of progress is ex- 
ceedingly low, and it really seems as if quite some time were 
likely to elapse before the average aerofoil will lift more than 
10 lb. per sq. ft., or the massic power of aero-engines will be 
reduced below 2 lb. per hp. Parasite resistance, on the other 
hand, has already been reduced bv careful streamlining to such 


itself of all stresses in these sections, so that it could be made 
— -lpletclv detachable, for the sake of accessibility. 

'l,o '-"""verse members employed in this construction 

readily to any scheme for carrying con. 

etc., than does the average 


The i ange 
lend themselves 
trols, supporting fuel tanks', 
cross sectional wire bracing. 

A similar system to the foregoing would be applicable to 
the wings. In this case the main spare would be of T ot 
channel section, preferably a T section, built up of two chan- 
nel members back to back, riveted together, and provided 
at intervals with collars let into Hanged recesses, which would 
serve the twofold purpose of registering the members prior to 
-t-tii: •» — : — -'-“‘s of sheer stresses when in 



H 



cm 






k- 



Jj 






apparently little 


a small percentage of the total resistance 
remains to be sought in this line. 

Real progress, that is, increased aerodynamical efficiency, 
~ " weight per horse- 


then seem to depend on a reduction of v 
power, either by the use of lighter materials — provided Ihey i 
consistent wilh the required strength— or novel methods of 
construction. 

An interesting suggestion is made in this respect by F. W. 
-n n i * * * > . - - • e ff eC | a f mating tile 


Halliwell. A.M.J.I.E., in Flight. I 
elimination of wood, canvas, and 
bracing, the keynote of an improved method 


-- airplane eon- 

The weight of the brac- 
litd turnliuekles used in 
etiou of present-day air- 
planes is considerable, and recent 
designs, particularly German, show 
a marked tendency to eliminate 
these, at least in the body, by sub- 
stituting three-ply bracing, thus 
dispensing with the fabric covering, 
or else employing the monocoque 
( veneered single-shell ) type of 
body, which was originated by 
Depenlussin. 

The author contends that an all- 
metal construction, preferably of 
possess many advantages over the 

• being iion-iiitlammable. Duralumin 

this metal most nearly approaches the 

standard of strength for weight required, though it may not 
necessarily be regarded as an absolutely suitable material. 

Proceeding along these lines a new method of body con- 
struction is shown in the accompanying drawings. In this sys- 
tem there are retained equivalent members lo the longerons, 
but in all probability these need not be more than three in 
number, and would be of channel or T-section, built up as in- 
dicated, and running the whole length of the body. At inter- 
vals there would occur transverse stiffening members light- 
ened out and Hanged at all edges: these arc riveted to the shell 
and connected also to the longitudinal girders. The shell itself 
would be made in sections, and of varying gage metal, so that 
the stresses would be proportionate along its length, while 
inspection doors could easily lie provided whenever necessary. 

What is now, on existing machines, a separate cowling, or 
fairing, extending from the rear seal down to the tail, would 
in this construction be an integral part of the whole body. 

In machines where a long engine is used, the front end of 
the body could be strengthened up in order to relieve the shell 


Detail or Coxarncc- 

duralumin. would seem tc 
existing types, in addition to' 
s suggested 


' of Proposed Steel Body 

For bracing against drift the existing system of struts and 
wires could be employed, in which ease the compression mem- 
bers would be of light gage tubing, and the •• formers ” a 
simple Hanged arrangement. 

The leading edge could be of suitable section duralumin, 
and for the trailing edge oval tubing, such as is now used, 
would suffice. 

In considering the wing covering, it becomes apparent that 
there are several difficulties to he overcome. The satisfactory 
attachment of the sheet metal is one. It is comparatively eaay 
to cover the top, or the underside, bv riveting to the “ form- 
ers " and spars, but it is not easy to get at the rivet heads 
on the inside when both the top and bottom of the wing are 
covered. This might possibly he overcome by covering in sec- 
tions or providing sufficient inspection doors' 

In view of the fact that this construction is, for the same 
strength, lighter than the orthodox one, some of the advan- 
tages possessed by it will be of interest. 

First and foremost is that of non-inflammability. The dan- 
ger of Hre is at the present day the most serious risk the aver- 
age pilot takes, so that if this can be achieved, even at the 
expense of something less important, it is a step in the right 
direction. It naturally follows also that this system is im- 
pervious to most other elements, and will outlast' any number 
of machines built of less durable material. 

The absence of bracing wires is obviously desirable. Exist- 
ing : machines to be kept in trim demand periodical adjustment, 
which is not a Hve-minute job: also oil and gasoline will not 
deteriorate the shell as they do doped canvas. From the design 
point of view, more accurate workmanship is possible than 
with the materials at present employed, while there is less 
uncertainty about the ultimate strength. 

Finally, the construction lends itself more readily to a well 
streamlined shape, and, though obviously not suitable for 
making in ones and twos, is eminently adapted for quantity 
production, because of the number of parts which could be 
pressed out cold and would be interchangeable. 

Bibliography of Aeronautics 

An appropriation of $ 10,300 requested by the National Ad- 
visory t Committee for aeronautics for the purpose of printing 
and binding the *• Bibliography of Aeronautics” is included 
in the $200,000 allotted to the committee according to an 
amendment to the Sundry Civil Appropriation Bill adopted 
by I lie Senate on June 24. Dr. Wolcott states that the book, 
which has been prepared in typewritten form, is a continua- 
tion of the last publication from July, 1909, up to Jan. 1, 
1917, mid consists of 38,000 titles. 


Digest of the Foreign Aeronautical Press 


Flying (London), May 22, 1918 
The Pfalz Pursuit Biplane . — In comparison with the average 
German airplane the Pfalz is of light construction generally 
and incorporates some interesting constructional details.* 


Frost Elevation 


trol cables are taken from the control lever through liber tubes 
in the lower plane to a point below the aileron cranks. 

The upper plane iB at- 
tached to the body by 
means of two inverted U- 
pieces which, as well as the 
interplane V-struts, are 
built up of laminated 
members of veneer. Ball- 
and-socket joints are used 
for all connections of these 
pieces. The base of the 
interplane struts is not at- 
tached directly to the wing 
spars, but to a steel tube 
compression member 


Plan- 



Body Formers 


necting the spars. 

The wing section has a deep camber to its under-face, the 
maximum for the upper plane being 1.9 in. This is situated 
about 1 ft. 9 in. from the leading edge. The lower plane is 
much thinner, tile maximum eamber to the nnder-faee being 1.4 
in., about 1 ft. 6 in. from 
the leading edge. 

The tail plane is 
verted aerofoil, tending 
thereby to impart to " 
machine a measure of 
liereut longitudinal 



i of 30 ft. 10 Vj in. It is rectilinear 
f the one-piece type. The radiator 
e right-hand side, and conforms ‘ 


The top plane has 
in front elevation, bt 

is let into the plane - ..p. — , 

the wing curve, while on I lie left-hand side a gravity gasoline 
tank is housed. This portion of the plane is strengthened with 
a covering of veneer. The thickness of the wing section de- 
creases toward the tips, and the incidence is also slightly 
washed out. 

The lower plane has a span of 20 ft. ~V4 in., and is made 
np of two panels of 12 ft. span which are attached to short 
wiug roots built integrally with the body. The incidence of 
both wings is 4% deg., that of the lower plane being, however, 
washed out to 2 1 /-. deg. The wings have a positive stagger of 

1 ft 44/0 in. 

The chord of the upper plane is 5 ft. 5 in., that of the lower 
plane. 3 ft. 11% in. Tile gap, at the body, is 4 ft. 7 in. : the 
overall length, “ ' 


A general description of this mnehlne nppenre,! In 


The b . . , „ 

small stringers and formers, to which structure two thicknesses 
of three-ply strips about 3 Vi in. wide are applied by diagonal 
crossing. The total thickness of the six layers of wood and the 
external fabric covering is only IV" mm. The three-ply bands 
do not run completely round the body, but are joined to an 
upper and lower longeron, which leads to the belief that the 
shell is built in two halves. 

The undercarriage is of steel streamline tubing, the section 
being about 48 mm. by 31 mm. 

The engine is a 175 hp, Mercedes, which drives an air screw 
of 8 ft. 11 in. diameter. Two synchronized machine guns, con- 
trolled by Bowden cables, are flttcd on either side of the 
engiue. 

The Aeroplane. June 12, 1918 
German Giant Airplane .- — The correspondent of the Havas 
Agency on the French front reports that the giant German 
airplane which was brought down on Jnue 1 in the neighbor- 
hood of Retz (southwest of Sojssons) carried nine passengers, 
including the pilot officer commanding, two observer officer* 
and machine gunners, two specialist engineers, a second pilot 
in charge of the engines, and two other specialist engineers. 

The machine is of the most recent type of giant airplanes. 
Its principal characteristics are as follows: Four engines, 

each of 300 h.p. : spread of wings. 43 meters (about 141 ft.) ; 
total length, 28 meters (about 92 ft.) : crew, nine men: weight, 
when omptv. 9200 kg. (over nine tons I : weight in flight, when 

fully loaded, 14,600 kg. (14>A tons) ; weight • 

can be carried, about 2000 kg. (about two tot.., , 
speed. 120 to 130 km. (75 to 80 miles) per hour: a 
four machine guns. 

The Aeroplane , June 5, 1918 
Airplane Timber in Great Britain . — Professor Groom, read- 
ing a paper in the hall of the Society of Arts on May 15. said 
the fact that though England had timber eminently suited for 


;t of bombs that 


and instantly made use of it. Last year tests showed that 
in the south" of England and the Highlands of Scotland the 
Scotch pine could yield slowly-grown timber equal to the high- 
est demands ever made on wood, namely, use in vital parts of 
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From Green Bay Press-Gazette 
May 2nd, 1918 
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SIMPLEX 

ELECTRICALLY HEATED 
AVIATOR’S CLOTHING 



Doubles the Animal 
warmth of the body 
and distributes the 
surplus just where it 
is needed around the 
face and on the hands 
and feet. 


The heaters are so 
flexible that their loca- 
tion is difficult to 
detect except by the 
heat they produce. 


SIMPLEX ELECTRIC HEATING CO. 


85 SIDNEY STREET, CAMBRIDGE, MASSACHUSETTS, U.S.A. 

MANUFACTURERS OF EVERYTHING INVOLVING ELECTRIC HEAT 
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Thomas .Morse Aircraft Corporation 


ITHACA.N.Y. VI. S'. A. 


Contractors to V. S. Government 





For Sale 



3 New Tractor Airplanes, with or without engines. 

1 Used Tractor Airplane, equipped with engine. 

2 New Flying Boats, equipped with engines. 

2 Used Flying Boats, equipped with engines. 


All in perfect condition. Prices range from $5200 to $11300 


Address Bos 12. AVIATION AND AERONAUTICAL ENGINEERING 
120 West 32d Street. New York 
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IN THE AIR 

Calls for 

Speed — Strength — Ease of Control 

In addition to these vital requisites the new 
Continental Pusher offers wide range of 
vision for Observer, Camera Man or Gunner. 

The Continental Aircraft Corporation 


I'actory and Aviation Field 
AMITYVILLE. L. I. 


New YorK Office 
120 LIBERTY STREET 


MANUFACTURERS OF 


Airplanes, Experimental Airplanes and Parts 



WITTEMANN-LEW1S 

AIRCRAFT 

COMPANY 

NEWARK, N. J. 


Main Office and Factory: 

Lincoln Highway 
near Passaic River 

Telephone, Market 9096 
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The HOLBROOK Co. 

New York City 

MANUFACTURERS 

Airplane Propellers 
Airplane Sheet Aluminum Parts 
Airplane Sheet Metal Parts 
Airplane Woodwork 
Airplane Upholstery 
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/ICKERM/1N 

LANDING 

CEAR 


6 ^ 


SIMPLICITY 

STRENGTH 

SERVICE 


r 'T'HE /ICKERM/IN WHEEL COMPANY 

54C2 Rockefeller Building, CLEVELAND. OHIO. U.S.A. 


JORGENSEN PATENT 




ADJUSTABLE HAND SCREW 

is the first real improvement in years over the old 
style Wood Hand Screw. 


BE adjusted to ANY ANGLE. This is a decided 
• saves the time usually spent in squaring up irregular 
iglc clamp will adjust to any of the positions shown, or 
~ ‘ *' ^ i also be made to overlap the 


of them. One jaw c 


HAMMACHER, SCHLEMMER & CO. 


New York, Sir 


1848 


id 13th Str 


July 13, 1918 
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bookie 


WE USE THE CELEBRATED 


Visible in fhe Dark 

Luma-Lighted dials are visible in the dark. 

The air pilot can read his instruments at all times. 
There is no uncertainity ; no danger of Luma "going 

This wonderful Radium luminous material is now 
being used by many of the largest manufacturers of 
dash instruments. It meets the requirements of the 
British Admiralty and specifications ol the United 
States Government for use on military aircraft instru- 

This Company has unusual facilities for applying Luma 
to dials of every description. The service is conven- 
ient and economical for manufacturers and assures 
uniformly satisfactory results. 


a counterbalanced aviation 
crankshaft .... 

Patented July 10th. 1917 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have shipped 63.759 Counterbalanced Crankshafts to July 9. 1918 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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P. PRYIBIL 
MACHINE COMPANY 

MANUFACTURERS OF 

FINE WOOD WORKING MACHINES 

WE HAVE SERVED 
Curtiss Engineering Corporation 
L. W. F. Engineering Company 
Wright-Martin Aircraft Corporation 
Standard Aircraft Corporation 
Continental Aircraft Company 
Why not you? 

Factory, 512-524 West 41st Street, New York City 
Established 1862 


W I D M A N 

Manufacturers of 

Waterproof Ply Wood Panels of All Thicknesses and Plies 

Stand Highest in Government Tests for 
Strength and Water Resisting Qualities 

FABRICATORS OF PARTS OF ALL KINDS 

OUR ENGINEERING DEPARTMENT IS AT YOUR SERVICE 

Sales Agents for Certus Glue 

Absolutely Waterproof and accepted by the Government 

J. C. WIDMAN & COMPANY 

Fourteenth and Kirby Avenue Detroit, Michigan 
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AIR PLANE DRY KILNS 

We are prepared to design, equip, install and operate according to Aircraft 
■' ; Division Specification No. 20,500-A. 





GRAND RAPIDS VENEER WORKS 


888 AVIATION July 15. 191| 


TEXTILE MACHINE WORKS 

READING, PA. 

MANUFACTURERS OF 

Machinery and High Grade Machinery Castings 

800 Employees, Foundry Capacity 60,000 lbs. per day 

Shop equipped with all Modern Machine Tools and Auto- 
matics for Quantity Production and Precision Work 


JACUZZI BROTHERS 

2034 San Pablo Avenue, Berkeley, Calif. 
Propeller Manufacturers 


OVER TWENTY TYPES OF PROPELLERS 
ARE MANUFACTURED CONTINUALLY 
AT OUR PLANT 

WE DESIGN PROPELLERS TO MEET 
DIFFERENT REQUIREMENTS 

W rite for our price list 
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Factors of Safety 

Tlieee Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

CeiestroD Ciotti Varnisties 

provide another SAFETY FACTOR 

NON-INFLAMMABLE 

Ceiestron Stieeis^ Films 

Transparent — Waterproof 
MANUFACTURED BY 

Chemical Products Company 

93 Broad Street Boston, U. S. A. 

Manuja<lurm ./ CdhAmst Action Jet merle 15 i/ten 


Air Speed Indicators 
Altimeters 
Barographs 
Compasses, etc. 


International Aeronautical 
Instrument Corporation 

(Formerly A. HAUSTETTER) 

308 Madison Avenue New York 


GROVER C. LOENING 

THE NEW 1918 EDITION 

ENLARGED 

and 

SIMPLIFIED 

Of his extensively used textbook 

Military Aeroplanes 

Almost doubled in size and with the 
finest halftone and linecuts available 


For sale 

GROVER C. LOENING 
45 Eleventh St. 
Long Island City, N. Y. 


Price $4.75 



Baker's 

A-A 


faastor Oil 

Specially Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 


BAKER CASTOR OIL CO. 

bounded 165? 

The Oldest and Largest Manufacturers 
of Castor Oil in the United States 
1-20 BROADWAY - - ' NEW YORK 
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“The Cavalry of the 
Clouds and The 
Navy That Flies” 

are now being given exclusive and 
intimate expression through the 

Air Service 
Journal 

the official publication of the Air Serv- 
ice Association — the only service 
organization of the aviation branches 
of the Army and Navy. 

The Association was organized 
within the service, by flying officers, 
who elected their own officers, and its 
membership is made up of the men 
who are fighting and will fight our air 
battles. 

In addition to the established edi- 
torial features of Air Service Jour- 
nal — all the news of the Air Services 
each week, foreign aeronautical news, 
notes of the flying fields and ground 
schools, Air Service orders, special 
articles on aeronautical subjects, and 
photographs of aerial happenings all 
over the world — it will feature exclu- 
sive articles by officers of the Air Serv- 
ices through the editorial board of the 
Air Service Association. 

dollars a year, 52 issues; or one dollar 
three dollars , single copies ten cents 

THE GARDNER-MOFFAT CO. 

INCORPORATED 

120 West 32d Street New York City 

THE GARDNER-MOFFAT COMPANY 
120 West 32d Street, New York City 
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Aluminum Company of America 

PITTSBURGH, PA. 

MANUFACTURERS OF 

Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 
GENERAL SALES OFFICE, 

2400 Oliver Building, Pittsburgh, Pa. 

BRANCH OFFICES: 


Kansas City 
New York 
Philadelphia 

San FrancUci 
Washington . 


I State Street 
1500 Westminste “ 

950 Leader-New 
1512 For 
308 R. A. Long Building 
120 Broadway 
.1216-1218 Widener Building 
1112 Granite Building 
731 Rialto Building 
i09 Metropolitan Bank Bldg. 


CANADA 

Northern Aluminum Co., Ltd Toronto 

LATIN AMERICA 

Aluminum Co. of So. Am . . . Pittsburgh, Pa. 
ENGLAND 

Northern Aluminium Co., Ltd London 

Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Salas Office 


We have received two notices from 
the Government: 

1. “ Your application for a license is dis- 

2. " Since your Penguin does not leave the 

ground there is nothing, of course, to 
stop the use of them." 


Wherefore, 

YOU MAY LEARN TO FLY BY 
THE BEECH FLIGHT SYSTEM 



The Beech Flight System Corp. 

Cherokee, Oklahoma 
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Aeronautical Trade Directory 

Aviation and Aeronautical Engineering will furnish 
information and addresses of companies listed below. 


ACCESSORIES AND 
INSTRUMENTS 

Advance Felt Specialty a Cut- 


IN8TRUMENT C 


18 Motor Mfg. Co. 


SPERRY GYROSCOPE CO. 
TAILOR _ INSTRUMENT < 


Boeing Airplane Co. 

THE BURGESS COMPANY. 
California Aviation Co. 

Dayton Wright Airplane Co. 
Dee Laurlera Aircraft Corp. 


WISCONSIN MOTOR MFG. CO 

AIRPLANE PARTS 





ORDNANCE ENG-RING CORP. 
8amT S.. Aeroplane Corp. 

Sperry. Lawrence. Aircraft Co. 
Springfield Airplane Co. 
8TANDARD AIRCRAFT C 


ALUMINUM 


Wrlght-Martln Aircraft Corp. 

AIRPLANE ENGINES 


C m3to 3 r cor? plane * 
jhrton Aero Motora Co. 


AVIATION SCHOOLS 

America Trana-Oceanlc Co. 
ATLANTIC COAST AERONAU- 
TICAL STATION 
Beam Airplane Co. 

— k Airplane Co. 
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FUEL LEVEL 
GAGES 




This cut shows our 
Model SI Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
lish Government II 
Warplanes. 

SPECIAL TYPES DESIGNED 
POK YOl R ESPECIAL NEEDS. 

BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 



AJAX Anto and Aero Sheet Metal Com) 

Manufacturer, and designer. of 

AERO RADIATORS INTAKE 
and EXHAUST PIPES 

H. W. MEYER. 245 Wear Pilty-filth Street. Near 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 

Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 


“Flexo” Aero 
RADIATORS 



•FLKXO"-PATK! 


FLEXO MANUFACTURING CO. 


Aeronautical Trade Directory — Continued 
BALL BEARINGS 


&5&jS?£SlS Co ' 

NEW DEPARTURE MEG. CO. 
NORMA COMPANY OF AMBR 

BALLOONS: DIRIGI- 
o BLE c 


GOODYEAR ' 



CLOCKS AND 
WATCHES 



DRY KILNS 

GRAND RAPIDS VENEER 
WORKS 

DYNAMOMETER 


WHITMAN * ’ BARNES M 
WYMAN-GORDON CO. 

ENGINEERING 

AUTOMOTIVE ENGINEER! 


BAKE 



Metal Parts May Be Moulded 
Into Bakelite 

44 OAKELITE Moulding Mate- 

0 r i a is are plastics which are 
readily fusible, admitting of easy and 
accurate placing of inserts of any metal 
of any shape at any angle. Their orig- 
inal forms are either granular powders 
or plastic sheets. 

When the moulded article leaves the 
hydraulic press the metal inserts are 
permanently incorporated in it with- 
out any further processing. This obvi- 
ates the necessity for all such machine 
operations as drilling, tapping, ream- 
ing, threading, etc. 

Bakelite is mechanically and dielec- 
trically strong and chemically inert. It 
is unaffected by water, steam, oils, sol- 
vents and most chemicals.” 



The GENERAL BAKELITE COMPANY 

2 Rector Street, New York, welcomes in- 
quiries from manufacturers and maintains 
a research laboratory for the working out of 
v applications including those pertaining 


to fl 
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DEFIANCE AEROPLANE 
ER TURNING LATHE 

HE PLACE OF EIGHT 
I SKILLED WORKMEN 


THE DEFIANCE MACHINE WORKS 

_ DEFIANCE, OHIO, U. S. A. 


“DALTON SIX” 

In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 

“Dalton Six” 

is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 
has 

(36) “DALTON SIXES” Installed 

Why Not Investigate? 

BULLETIN B602C GIVES DETAILS 

Dalton Manufacturing Corp. 

Successors to Dalton Mach. Co„ Inc. 

1911 Park Avenue New York, U. S. A. 




JbI) 15, 1918 


:ation 


Aeronautical Trade Directory — Continued 
GOGGLES METALS 


STRAUBS & BUEGELEI8EN 


O-MJMINUM MFC. 8 


STIMPSON, EDWIN B 


HOISTS 

LIFE PRESERVERS 


Shelp 4 Vandergrtft 

LUMINOUS COMPOUND 

COLD LIGHT MPO. CO. 


MACHINERY, METAL 
WORKING 

DALTON MFG. COBP. 
DEFIANCE MACHINE WORKS 
FOX MACHINE CO. 


DEFIANCE MACHINE V 
FOX MACHINE CO. 


MODEL AIRPLANES 


MOTORCYCLES 


PISTON RINGS 
PONTOONS 

Niagara Boat Co. 
PALMEIt-SIMrSON CO. 
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WIRE WHEELS 

===== FOR 

AIRPLANES 


WIRE WHEEL REPAIR CO. 

146 WEST 55th ST., NEW YORK CITY 
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WIRE WHEELS 

FOR COMBAT AND ALL OTHER TYPES 
OF 

AIRPLANES 

CONTRACTORS TO 
LEADING AIRPLANE COMPAN IES 


Our Engineering Department 
will gladly cooperate with you 
in your experimental work 

SPRANGER WIRE WHEEL 
CORPORATION 

DETROIT, U. S. A. 

NEW YORK REPRESENTATIVE 
THOS. C. CHEASLEY 

1S7 W eat 4 7 ill Street Phone Bryant SS7* 


Multiple 
Storage 
Batteries 

20 Watt Hrs. per lb. of Ele- 
ments. Multiple Storage Bat- 
teries are the LIGHTEST and 
most POWERFUL manufac- 
tured for aeronautical motor 
ignition and starting systems. 




Correspondence invited 

MULTIPLE STORAGE 
BATTERY CO., 

427 West 50th Street, New York City 


IN ACTUAL DAILY 

PERFORMANCE 

In every branch of military service — Engineer- 
ing Corps. Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty — you will find the 

$ftdum Motocycle 

With Pouierplus Motor 

Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. 

We will be pleased to arrange demonstrations of all Indian 
models for interested military officials 




Manufacturers of 


Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 
Highest Quality 

Quantity Production 

Prompt Shipments 
Address: 

WEST WOODWORKING COMPANY 

308-324 N. Ada Street Chicago 

Cable address “SWESCO" 

Cabinet makers with over thirty years’ successful business 
behind them 
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70 FRANKLIN AVENUE 70 


- -4 


BROOKLYN. NEW-YORK 


JlOXBORO 


QUALITY INSTRUMENTS FOR AIRPLANES 

Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 

for circulating oil and water 


Gasoline Level Indicator 

The Foxboro ^Une also ^inclu 

THE FOXBORO CO., 

New York Chicago 


gned for all sorts of conditions and purposes. 

me.. FOXBORO, MASS,, U.S.A. 

Pittsburgh Philadelphia St. Louis 

hah, Alabama Peacock Bros., Montreal 


DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 

ESTABLISHED 64 YEARS 

1000 WEST 120th STREET, CHICAGO, ILL. 


Automotive Engineers 

interested in the superior 
performance of their 

Aeronautical Motors 

should communicate with us 
without delay 

METAL PRODUCTS CO. 

3205 South Broadway 
St. Louis, Mo. 


DON'T SCRAP ALUMINUM PARTS 
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SEAMLESS STEEL TUBING 


Large Stock o 




Prompt Mill 
Deliveries 


COLD DRAWN SHAFTING AND SCREW STEEL 

Eastern Distributor: BOH DEN TOWN STEEL & TUBE COUP. 

JULIUS BLUM & COMPANY 510-512 West 24th Street, New York, N. Y. 

Branches : Boston. Chicago. Philadelphia 


ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

120 Broadway. Equitable Building 19 Queen Anne Chambers, Westminster. S. W. 

Government Contractors : : Consulting Engineers 

Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 

AIRCRAFT 



Aviation Photographic Equipment 
The Brock Automatic Camera, Type IV 
The Brock Automatic Camera, Type V 
Enlarging Machines, Scale Map Printing 
Machines, Special Map Drawing 
Instruments 

Field Dark-Room (Collapsible) 

The only Camera, that permit good 
speed* of oyer 100 miles per boor. 

ARTHUR BROCK, JR. 

Office — 511 Bullitt Building, 131 So. 
Fourth Street 

Factory — 533 No. Eleventh Street 

Philadelphia, Pa. 

Scientific Instruments, Tools, Dies, Jigs and 



' • HE P OWc 

THE MBiJfcV 

DUESENBERG MOTORS CORPORATION 


D’Orcy’s Airship Manual 

“A singularly timely and useful work, 
which does for the aerial navies of the 
world something like what Brassey’s 
Annual does for the marine fleets .” — New 
York Tribune, June 8. 1918. 

$ 4.00 

THE GARDNER-MOFFAT CO„ INC. 

120 West 32d Street New York 


1 or Your Flying 



Send for Booklets — 
“Marine Glue, 
What to Use 
and How to Use 
It” and 

“How to Make 
Your Boat 
Leakproof.” 

L. W. Ferdinand Sc Co. 


AIRPLANE MANUFACTURERS 

The United States Government 
uses and endorses 

THE WARNER AJJJPLANE CONTROL 

’There's a Reason.*’ 
particulars furnished upon 
request 

Wm. Deshler Warner Sole Mfgr. 

EiAht • East • Broad ■ Street 
COLUMBUS - -OHIO 


LJ. S. and Foreign Governments 
Approve The “Perfect Starter” 



Rubber Aero Cord 

FOR SHOCK ABSORBERS 

Prompt Delivery 

THE RUSSELL MANUFACTURING CO. 

349 Broadway, New York City 

Factories: MIDDLETOWN CONNECTICUT 




Roebling Aircraft Wire 


STRAND AND CORD 

Thimbles and Ferrules 

John A. Roebling’s Sons Co. 

TRENTON, NEW JERSEY 
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LEYGRAND & CO. 

120 Broadway, New York 

MILL AGENTS 

Aluminum Sheets 

Screw Stock, Rod and Wire 


THE BROOKS MACHINE CO. 

Designers and Manufacturers of 

SPECIAL TOOLS, 

GAUGES OF ALL KINDS, 
JIGS, FIXTURES and PARTS for 
AIRPLANE ENGINES 

YORK, PENNA. 


PROPELLERS 


WA DOYLE 
TRENTON NJ 



PASCO 

Wire Wheels For 
AIRPLANES 

USED ON THE BEST 

ORDERS NOW BEING TAKEN FOR 
PROMPT DELIVERIES 
WRITE FOR PRICES 

National Wire Wheel Works, Inc. 

Geneva, New York 





Aeroplane Cylinder Forgings 

We make' a specialty of hollow forging in die* 
tinder our hydraulic presses, aeroplane cylinder forg- 
ing* of high and low carbon O.H. or alloy steels. 
W> hare furnished cylinder forgings to practically 

Also Propeller Hobs, Flanges and Shafts,etc 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 



Treating Vanadiums 


New York Wire C8l> Spring Company 

586 Washington Street, New York 



Classified 

Advertising 
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Ackerman Wheel Co 

Ajax Auto & Aero Sheet Metal Co 

Aluminum Co. of America 

American Propeller & Manufacturing Co. 

Automotive Engineering Co 
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Beech Flight System Corp 
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Lawson Aircraft Corp. 
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Motor-Compressor Co 
Multiple Storage Battery Co. 
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Defiance Machine Works 
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Doyle, W. A 

Duesenberg Motors Corp 

Dural Rubber Corp 
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Rome-Turney Radiator Co 

* ua Russell Manufacturing Co 
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Eagle Aviation School 

Ericsson Manufacturing Co. 

Erie Specialty Co 

F 

Fahrig Metal Co 

Ferdinand, L. W. & Co. ... 
Flexo Manufacturing Co. . . . 

Foxboro, The, Co 

Fox Machine Co 

G 

General Bakelite Co. ....... 

Gillette Safety Razor Co. . . 
Goodyear Tire & Rubber Co. 
Grand Rapids Veneer Works 
G. and O. Mfg. Co 
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HaU-Scott Motor Car Co 

Uammacher, Schlemmer & Co. 
Hendee Manufacturing Co . . . . 
Holbrook Co., The 


International Aeronautical Instrument Corp. 

J 

Jamestown Propeller Co 

Jacuzzi Bros 

Ii 

L. W. F. Engineering Co 

Lansing Stamping & Tool Co 
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So-Luminum Mfg. & Eng. Co. 

Sperry Gyroscope Co 

Spranger Wire Wheel Corp . . . 

Standard Aircraft Corp 

Standard Turnbuckle Co. 

Stimpson, Edward B., Co 

Strauss & Buegeleisen ........ 

T 

Taylor Instrument Companies. 
Thomas-Morse Aircraft Corp . 

Tioga Steel & Iron Co 

U 

Union Gas Engine Co 
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Wakefield. C. C. Co., Ltd 
Warner, Win. Deshler 

West Woodworking Co 

Whitman & Barnes Manufacturing Co. 

Widman. J. C.. & Co 

Wire Wheel Repair Co 

Wisconsin Motor Manufacturing Co. 
Witteman Lewis Aircraft Co 
Wood. J. W., Elastic Web Co. 
Wyman-Oordon Co 

Y 

Yates, P. B., Machine Co 


Zenith Carburetor Co . . 
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In the Service a Man is 

Handicapped without a Gi.^ette 


A few days of camp life puts it all off with the old razor and on with the 
Gillette for keeps! Time is crowded. A man’s day is full of things to be 
done just so — on the jump — to the minute. 

That means the Gillette ! Shaving done and out of the way in three to 
five minutes. A cleaner, smoother shave than is possible with an old-fash- 
ioned razor. Shaving Quality that every man can depend upon, whether in 
barracks, between decks, or in a billet within sound of the big guns. 


Have you seen the new Gillette Sets specially 
made for the fighting man? Two of them are 
illustrated on this page. They were designed by 
members of the Gillette Organization m the 
Service-men who know what the fighting man 
is up against. 

Simple and compact, fit the pack, the pocket 

or the ditty box. No strops c~ L 

up the kit. ” " * *■ 


No Stropping — No Honing. When a man wants 
new Blades he can get them in any Post Ex- 
change, Ship’s Canteen, or Y. M. C. A. Hut, here 
in America or overseas. 

Our Paris office carries stocks — is constantly 
supplying the American Expeditionary Forces. 
Gillette Safety Razors and Blades on sale every- 
where in France, England, Italy, and the Eastern 
battle fronts. 


Here's the , Way to Get 100% Effieiei 



Gillette Safety Razor Company 

Boston M.assUSA 
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MILLING MACHINES 


For Rapid Production of Motor Parts 


VVe build this same machine with a plain 
table, omitting the spiral cutting attachment 
and Dividing Head. 

Our No. 1 type machine has a four step 
cone drive, and while being a lighter machine, 
is a “ bear ” for work, this is proven by the 
hundreds of them in the largest munitions 
plants. 

We also build the Fox Multiple Spindle 
Drilling Machines. 


Fox Machine Company 

1811 West Ganson Street 

Jackson, Michigan, U. S. A. 


We manufacture the following parts for airplanes 


THE 

DAYTON METAL PRODUCTS CO. 

DAYTON, OHIO, U. S. A. 


l frriS 

“I 


All Standard Types of Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 
and Clevis Pins 


The demand for increased production requires tools of 
great strength and durability; the Fox 2-A Universal Mill- 
ing Machine illustrated has met this demand, and is being 
used wherever extreme 
accuracy and quantity 
production are required. 

The machine has a uni- 
versal table, spiral cut- 
t i n g attachment, 10" 
Dividing Head with 6" 
Universal Chuck, mak- 
ing it a machine espe- 
cially adapted for Tool 
Room Work. 

The U n i t e d States 
ising this 


duction of parts necessary 
for the prosecution of the 


zr m m m m m m mm m m m m m H i 





WHEN THE GL0R10VS DAWN OF VICTORY COMES AND THE TRVE 
STORY OF THE WAR CAN BE TOLD, IT WILL BE FOVND THAT CVRTISS 
AEROPLANES AND CVRIISS AAEN HAVE "DONE THEIR BIT." 

CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO.V.S.A. 





